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Executi ve Summary

| NTRODUCTI ON

This report is a conprehensive review of the scientific
l[iterature regarding the effectiveness of |ead hazard
intervention. One use of this reviewis to aid in assessing the
potential benefits of Title X rule-making activities. In this
report, a lead hazard intervention is defined as any non-nedi cal
activity that seeks to prevent a child from bei ng exposed to the
lead in his or her surrounding environnment. An intervention,
therefore, may range fromthe in-hone education of parents
regardi ng the dangers of a young child s hand-to-nouth activity
to the abatenent of |ead-based paint. Interventions include
activities that attenpt to renove or isolate a source of |ead
exposure, as well as activities that attenpt to reduce a child's
| ead exposure by nodi fying parental or child behavior patterns.

A nunber of studies have exam ned the effectiveness of abating
the environnment of |ead hazards associated with | ead-based paint,
el evated dust | eads, and el evated soil | ead. These studi es have
enphasi zed hand-to-nouth activity as the primary pat hway of
chi | dhood | ead exposure and utilized interventions that targeted
this pathway. GCenerally, they have assessed whether a particul ar
intervention strategy effectively lowered an affected child' s
body-1 ead burden or the levels of lead in his or her environnent.
Si xteen such studies are sunmmarized in this report. In total,

t hese studi es spanned 13 years, from 1981 to 1994. 1In all 16
cases, the interventions targeted primarily the child's
residential environnment. Also, the studied interventions
principally sought “secondary” rather than “primry” prevention
(e.g., assessing the effectiveness of |ead hazard intervention on
al ready exposed rather than unexposed children). Ten of the 16
studi es focused on the abatenent of |ead-based paint as a primary
formof intervention, five studies focused on dust or educational
intervention, and one study focused on soil abatenent.

It is often infeasible to directly assess health benefits
follow ng an intervention because many such benefits are subtle
and, as such, are conplicated and costly to neasure directly. In
this report, therefore, the bl ood-lead concentrations of exposed
children are utilized as the primary neasure of intervention
efficacy. Blood-|ead concentration can serve as a good surrogate
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heal th endpoint due to the established associati on between
el evat ed bl ood-1ead | evel s and adverse health effects.

MAJOR FI NDI NGS

The literature is very limited in its extent. However, it does
indicate that blood-lead concentrations declined after lead
hazard intervention, at least for children with blood-lead levels
above 20 pg/dL.
The available literature only covers sonme of the
intervention types and nethods used in practice. However,
declines on the order of 18-34% were neasured in exposed
children's blood-lead levels 6 to 12 nonths follow ng a
variety of intervention strategies. The evidence for bl ood-
| ead concentration declines after intervention anong
children with pre-intervention |levels less than 20 pg/dL is
m xed. Wth respect to changes in dust |ead |levels after
intervention, dust |ead |evel declines follow ng
intervention were |arger than the bl ood | ead decli nes.
However, dust levels are of limted rel evance as a neasure
of actual exposure or health effects.

Four of the identified studies also sinmultaneously traced
changes in bl ood-1ead concentration anong a popul ati on of
children not receiving the studied intervention strategy.
The effect of their interventions may then be estinated as
the difference in the decline recorded for the study

popul ation and that for the “control” population. The four
studi es exam ned distinct intervention strategies: the

abat enent of damaged | ead-based paint, the abatenent of soi
at elevated lead | evels, regular dust control neasures, and
i n-honme educational outreach efforts. Using this neasure,
t hese four studies each would estimate the effect of their
intervention to be approximately 15% That is, those
receiving the intervention were better off than those
receiving partial or no interventions.

The evidence clearly indicates that short-term iIncreases in
exposed children’s blood-lead concentrations may result when
abatements are performed improperly.

Declines in blood-1ead concentrations foll owed several
renmoval nethods, as well as sonme encapsul ati on and encl osure
met hods. I n contrast, dry scraping and sandi ng w t hout HEPA
vacuum attachnents as well as open-flanme burning of |ead-
based paint were both reported to produce consi derabl e

el evations in the blood-1ead | evels of exposed children.
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Failure to cl ean up post-abatenent debris was al so
associ ated with residential dust and bl ood | ead el evati ons.

There is simply insufficient information available to identify a
particular intervention strategy as markedly more effective than
others.

Evolution in the techni ques associated with | ead hazard
control nmake conparison of the effectiveness of different
practices difficult. The literature cites conparable
reductions in blood-lead concentration resulting fromthe
abat enent of | ead-based paint, dust at elevated | ead |evels,
and soil at elevated |lead |levels. Moreover, declines in
bl ood-1ead | evels after in-hone educational efforts were
observed in the sane range as the other interventions, at
| east up to one year followng intervention. As for |ong
termeffectiveness, there is virtually no data on the
effectiveness of any |ead hazard intervention beyond one
year follow ng intervention

Information is especially lacking on the effectiveness of
interventions for children with blood-lead concentrations below
20 pa/dL. Also missing iIs data on effectiveness beyond one year
after intervention and on the efficacy achieved by trying to
prevent elevated blood-lead concentrations before they occur.

DI SCUSSI ON

When considering the effectiveness of an intervention, it is
inportant to recognize that chil dhood | ead exposure stens from a
nunber of nedia (e.g., paint, soil, interior house dust, exterior
dust) across a range of environnments (e.g., child s residence,
school , playground, friend s residence). Unless an intervention
targets all the sources of a child s | ead exposure, therefore,
even an intervention that fully abates the targeted source wll
not produce a 100% decline in the child s bl ood-Iead
concentration. |If other sources of |ead remain unaffected by the
intervention, |ead exposure may continue and the child s bl ood-

| ead concentration may renmain el evat ed.

Anot her factor, bone | ead nobilization, can al so cause bl ood-| ead
concentrations to remain elevated follow ng interventions that
reduce the targeted | ead exposure. An intervention which reduces
a child s | ead exposure results in the nobilization of bone-|ead
stores into the blood. The available scientific information on
bone | ead nmobilization is mnimal, but a sinple nodel of this
nmobi | i zati on was constructed in an effort to assess its inpact.
Bone | ead nobilization nodelling results in this report suggest
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t hat observed declines of as little as 25%in a child s bl ood-

| ead concentration m ght be possible for 6 nonths foll ow ng an
intervention which conpletely elimnates new | ead exposure. The
results al so suggest that 25% declines in blood-Iead
concentrations which are observed at |east 12 nonths after an
intervention indicate the intervention was | ess than 100%
effective in reducing the child s total |ead exposure. However,
nmobi | i zati on of bone-lead stores is another reason why prevention
of | ead poisoning before it ever occurs is inportant.

Finally, in planning future studies of |ead hazard intervention
effectiveness, the timng of post-intervention neasurenents
shoul d be carefully considered. Environnental and bl ood-I|ead
measurenents taken one year after intervention are usually
appropri ate because both seasonal variability and the effects of
bone-| ead nobilization are mnimzed. The timng of earlier
measures shoul d be based on such factors as the inportance of
observing transient elevations in blood-|lead concentrations
shoul d they occur shortly after intervention, the inportance of
establishing a baseline for assessing recontam nation of
environmental nedia, and a trade-off between the effects of
seasonal variability and bone-lead nobilization. Consideration
shoul d al so be given to the popul ation of children exam ned by
future studies. There is a particular lack of information on the
ef fectiveness of |ead hazard intervention anong children with

bl ood-1 ead concentrations at or below 20 pg/dL. Absent too is
information on effectiveness at tine periods beyond one year and
on the efficacy achi eved by preventing el evated bl ood-| ead
concentrations before they occur. Fortunately, sonme on-going
intervention studies are exam ning these popul ati ons, and should
provi de val uabl e i nformati on.



